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A chromium free conversion coating at least equivalent in corrosion protective quality to conventional 
chromate conversion coatings can be formed on metals, particularly cold rolled steel, by a dry-in-place 
aqueous acidic liquid comprising: (A) a component of anions, each of said anions consisting of (i) at leas 
four fluorine atoms and (ii) at least one atom of an element selected from the group consisting of titaniun 
zirconium, hafnium, silicon, and boron, and, optionally, (iii) ionizable hydrogen atoms, and optionally, (iv) 
one or more oxygen atoms; (B) a component of cations of elements selected from the group consisting c 
cobalt, magnesium, manganese, zinc, nickel, tin, zirconium, iron, and copper; the ratio of the total numbe 
of cations of this component to the total number of anions of component (A) being at least 1 :5; (C) 
sufficient free acid to give the composition a pH in the range from 0.5 to 5.0; (D) a component selected 
from the group consisting of phosphorus-containing inorganic oxyanions and phosphonate anions; and 
(E) a component selected from the group consisting of water-soluble and water-dispersible organic 
polymers and polymer-forming resins and, preferably, also including a component selected from the groi 
consisting of tungstate, molybdate, silicotungstate, and silicomolybdate anions. 
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T a> * , 

*56 W <T> 15m \Z X <o X Sfc*f £ ft 5 <» £*4tt , < ft ft ft © ) & % ft (ad 

d-on mass; 

T , " m g / ra 1 " t & * t 6 ) (0 fi ffl , n»U(lil0i»b 4 0 0 njg 
/m'OgfiBrt, S blCffi L< 115 Oivt 3 0 0 m g / m' W fiirt i >i 5 i ^ 

t5:iCJ:9, «i*fcfffoiiS. rftfc<D&aig(*«ofttt, S *# fc-ttB to « 

ft*B«o&*oaffft£ffl£i-a:fr&a J fctfe>fts. ft IE , £ # (A) «pct 

fcasta#3ffi$ft*. z <n £ ?frM&t:i~Z>tiibl£ s 7 - * v ^*a#fc + 
Sft*rt# (fflfi^c^to LfcB*j£#w tf) Iittflfe-f5r.i:icj:9 

xttffl ±ftortt# (a) o. i s i . oM/kgtts: 

ti5»U(, 0. 0 3ii^0. 75M/k g"CJb5:4^i:0#* 

ft&£mLfcJ&5MC) EtTIC?«J82-r**»»:ftffiy^« (H.PO,) 

, */u K gf |/ ^ (Hi P Oi) > tfny^ft (Hi P i Of ) . (H» 
POi) , h V ^ D *J >&t (HiPiOi.) . $&K.ftH.»iP.O»i.i (X ti 3 J: 
9*&v>ftft) -C^$ ft*IB£ y ^K. & tffij&«5tMC#£ Lfc* Cft bntoft 

c) o»5CH. o. i5*»e>i. 0M f /k g r^:iiJffU<, o. 30 
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fcjfi-ffc'K *f ft T fe 5 # 5 . y V (phosphorous) <0 JE * ffi # 5 * tt T 

7^7t KfiU ! !'^r-*/^7^rt K) fflflfis * > - v . 7x;-/w-*^ 
j> r -f t F«JIX^^-^7i ( 7 * v - s&tc , + # & ^ 

ai#*Lv> # (D) tf> J: 9 »* U < tt*H?**-/*JBXtf"/XI* 1 a»»Jb 

0} y — (N-R , -N-R , ,~rS/>f-W) - 4- tKo*->-^^U> (ytt 

fi>f^5«r« L, R'tt-fc^H (CHOH) . C H » - T v ^ 5 f ^r* 

l <nn, i-7 4 ^fit<H3-5cofift) ) © jk y ^ - a v / x ti a iK y ^ 
- a> e> a * £ n , UttioiH^^-A^/xtt^^^-©* 

<b 3 ft 2? H 3 . lOi^^^^-^^^^^ttt, Ifc700 a>t>ft7000 
0«5l5fflrtTi?5:t^ffi t<, fi3OOO*^«20O00ff3f5irtT«>5 
CtjtiOffH^. a«#jfcfc*tf>/fc# (D) 1. 0**fcl 

0%-Vfc5Ct*s»«U<, 4. 5-7. 5%tfc6;tiU5»H^. 

yWl'^TiiBOKrt:^* (oxidizing equivalents) ft & # , iS fifefc 7k # * 0 . 
5i^l 5, »H<ttl. 0 b 9 . 0%«£Dj&j£»roBjHb£*«ai:«?L< 
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(g) tfaBK«>Taagtoa«: Lfc»^tt, (O *s s * v>f&*> 
(H) ^-cistt t fcfifigff lessor , "et* * a (effort: a frfc 

" fc^SfiDtt, 2 S tt, lOO^R, J:$*fSL<lil0O0B$M&«LfcB* 
ftjftftlCB TttBT* « Jt 9 Cfc * ^ a»W»S»C^«L^0L 

4^M^:iTfc5. (H) t UtOftRH, ^jSTc^Rt/ZX 

(A) <G i"*<T 5 ^ rt-SS £2 tr.;k&ftj£« CAD X 5 r t i. D 
fcfc£ixT t> J:v>. ii*. Ao^fcTcSft, ft<bft» *BMb«K &Sfe&tt. ^fcteo 

L X . #aoLT£tfX<fcLfcfclBr,»«ia&tel o o ostca l 
fc4&.*BMfc«y*>6v*tt&B*J**5o. 20. 12, 8, 5a>swtt4«&*s*. 

fiMbltoifc*^M:&i*£* * < fc fc O . 1, 0. 20, 0. 50fc5^ttl. 0 
*»W^7-^r^^»Afc^«, &JRAOXiS,lcM*U. « * ft # ife ( V> < o * tt 
±fCtttt7-f;UA^?gfifc-r5BSCtts aa*iK*Ati*:SiftKftll*9*ftft& 
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ft* £ tf* fitMC , mitt. 2/3 X»m L fc 9 , **-S>-*JBnfc Q , n 

• 

v'-h±(Ot^ J ?»=>^/i'^Hy^ (coil stock) $0¥fl5#. £ , & & L 
ft»U, Ru>T griXST-ttia 5^5 r £ 5 - jfi: l£ » * LV>. fi^1b?S«:^$t 
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*»fc<D*a&** 1 Atf* 2 fcS5*T. ^ * O *I T J* # (D) Htffi 
m L fc B# tr-yu 7 * y -/uo # V - tt\ #B4frft3r4,963,596*o» 1 Iff 
3 9-5 2*?FCK«*ftfcfl3lC«toT«iSLfc. #y^-@JB£*3 0 % S tr 

■ *E*L-Ct*S..R I X9 5 9 2 8*tf*v'«ffl8:&*«tt:, Rhone-Poulenctt 
f&& ( D ) *>J&JIO3?fc0Ii:LTteJBtrt:. :o»ft«lt ( R & tc K J: 
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SCatfi^ (B) t^i^iUft^fc^s, - # . & * z> » ft '< * * ? * & 
(H) i/i5Mit^5. « l ©ttrit 9 wfttffcic, ft 18 

^»xt;y jiTv^is, szfKfi:^^^^ ( 

* (peroxygen) E ffi * S tf © '< * ^ 2 A £ ft <75 & L T *I h H * ft * « 9 
s S fc # * ft * . 

tats: t tfcs. ^iaico^-cri^3ic^trv^5. ss * lag^is**, 

2 2 g / L (75PARC0 CLEANER 338 «r*tf*teifefrflfr6 0r?l 

3 IHW*# tti* 5 i Ic-J: * • «>HlE«jPlw?^H^-^4:ftHHt. * * . PA 
RCO CLEANER 338 (SB jffiat) f* , ^ It Parser + Amcheaft ffl ( * 09 5 > 

# ^ #L ^v?y>.^^y) ^e»A^^Jt6^*fl5ftTfoS. Ife i* 8 , * *v -e *v £t 
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^^fy hA : »£ltaftJ)fy i^f/UM >1> 4 0 8 - 1 -W- 2 4 9 ( * 
^Vt/Vf -f • => — ^ X ^ * • • *f >- ? & ) 

-<-< > V B : 60G^^/U^^^ (Metalux) ^fi.#y^^^yv-i>r>h4 * 
08-1-K-247 -V r W • a — ^ ^ * ■ 3 y ✓< ^ - . > ? 

M) 

>- h C : 8 0G = a - !)x^ (Newell) fife^O 4 0 8 - 1 - W- 
9 7 6 ( * V * ? <f ■ =» - ^ -f > ^ X • » 4 £ 8 > 

ft *5 , (T) ft tf K (ft tt . T * !) * > - 4 =.7- <i > 7 * - < ? 4 *s V 
• v?ll7^ ( » T , ASTMfc^P) Klt&D4 1 4 5- 8 3 ; li A 

STM««ttD2 7 94-8 4EMl 4 0-< ^ K ) ; & * 

i|8»8tltASTM»»$B - 1 1 T-90^^y/-K ( 1 6 8 ffl 1? , frS 
<?> X ? 7 4 7 > 9 V : 4 *J (scribe creepage) ffi & JB ^ ) Cl'i^ttTofc 

ww*Cffi/8Lfc»jfcfcli, BONDERITB ( S ffi « ) 1402W*> t,45^Di.t^ 
V ^ • ^U>f ^RiftteaUTi)*. ft*J> Z <?> BONDERITE ( g 8 jS £) 1402 Wtt 
, >^r/Utt© Parker + Arocheaft R ( 3* S $ •> H > rt! . ^^V'^r/) t>> b 

fcft JS*tf S ?>iifc. 
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INTERNATIONAL SLUICE REPORT 



LafcrmtioaM ipplkaJion No. 
PCT7US9V106Z2 



A. CLASSIFICATION OF SUWtCT MATTER 

IPC (01 C23C 72/06, 22/08 

US CL : 106/14.1 1 4.44; 14*347. *4fl. 231. 134, 2Jt. 260; 477/337. 344 
A*c*fdia* M lnwgjwwj Pilwtt QMifflBgjg (IPC) or ■ bofi griwd dw j fagM 



md IPC 



FIELDS SEARCHED 



uuottin icutSwJ (dmifleiiion lyttra fc towed by c 
UJ, : 10*14.12, 14.44; 141/247. 2a, 031, 034. 23*. 2*0; 427/327. 3M 



Qertroaio d»U b*>* ecmiJtaO dunnj Ihe t 



■I tetrdi (n*m» e f 4ma buc u>4, *tocn> pnct**bic, uuck icnfl* »od) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 





Ctauko »f 4oMMrt ( wkh indkaiM. wW» ■ypgpri^K. of the refanot pun^ta 


JUJcvut to din No. 


A 


US, A, 4.039,353 (JCUUCK Bt aJ) 02 AUGUST 1977. 


1-20 


A 


US. A, 4,337,097 (TOKUMASU at al) 29 JUME 1982. 


1-20 


A 


US, A, 4.433.015 (UNDERT) 21 FEBRUARY 1984. 


1-20 


A 


US. A. 4,944,812 (UNDERT et al) 31 JULY 1990. 


1-20 


A 


CA, A, 1,206.851 {AMCHEM PRODUCTS, INC.) 02 JULY 
19SB. 


1-20 



□ 



i iff bwfloa nf Bm C [ ] fa^faNlji 




fc^t i Mil 

-4T I n i l r d*i — 



ptto of the Mtu»i coraptaOoa ef ti» 
20 SEPTEMBER 19*5 



» of mtUlnt of tb0 fatta«tfkiMJ 

06 DEC 




H«m and BiOjj^*44« 
■aiPCT 

HfuiatpMi, DJC. 2D231 
Ftakailo Wo- nOfll 30M130 



DHY0J 

jckfegj no. fro) aassi 



